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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: Screen captures have been provided, do not film 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of shots: 56
 

Introduction	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Introduction statements (not including the Demonstrator introduction statement).

1. Introductory Interview Statements

REQUIRED: 
1.1. Claudia Compagnucci: This protocol is significant because it allows a quick assessment of induced pluripotent stem cell confluence on different extracellular matrix coating substrates in real time [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Claudia Compagnucci: The main advantage of this protocol is that it does not require single cell suspension counting, thereby preventing growth perturbations to the iPSCs, which are sensitive to passaging [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.3. Claudia Compagnucci: Demonstrating the procedure will be Valentina Magliocca, a PhD student from my laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.4. 

Protocol
2. 96-Well Plate Coating
2.1. To set up basement membrane matrix-coated plates, dilute basement membrane matrix at a 1:100 ratio in DMEM (D-M-E-M) [1-TXT] and add 100 microliters of the resulting solution to each well of a 96-well plate [2].
2.1.1. WIDE: Talent adding Matrigel to medium, with Matrigel and medium containers visible in frame TEXT: DMEM: Dulbecco’s modified Eagle medium
2.1.2. Talent adding solution to well(s), with solution container visible in frame
2.2. When all of the wells have been coated, place the plate into the cell culture incubator for 1 hour [1]. 
2.2.1. Talent placing plate into incubator
2.3. At the end of the incubation, discard the basement membrane matrix solution [1] and wash each well two times with 100 microliters of fresh DMEM per well [2].
2.3.1. Solution being discarded
2.3.2. Well(s) being washed, with medium container visible in frame
2.4. To set up laminin-coated plates, dilute 20 micrograms/milliliter of laminin in PBS with calcium and magnesium [1] and add 100 microliters of the laminin solution to each well of a new 96-well plate [2].
2.4.1. Talent adding laminin to PBS, with laminin and PBS containers visible in frame
2.4.2. Talent adding laminin solution to wells, with laminin solution container visible in frame
2.5. Then incubate the plate at 4 degrees Celsius overnight [1] before washing the wells two times with fresh DMEM as demonstrated [2].
2.5.1. Talent placing plate at 4 °C
2.5.2. Talent washing wells, with medium container visible in frame
2.6. To set up vitronectin-coated plates, dilute 10 micrograms/milliliter of vitronectin in dilution buffer [1] and add 100 microliters of buffer to each well of a new 96-well plate [2].
2.6.1. Talent diluting vitronectin in buffer, with vitronectin and buffer containers visible in frame
2.6.2. Talent adding solution to well(s), with vitronectin solution container visible in frame
2.7. After a 1-hour incubation at room temperature, wash the wells with 100 microliters of PBS without calcium and magnesium per well [1].
2.7.1. Talent washing well(s), with PBS container visible in frame
2.8. To prepare human fibronectin-coated plates, dilute 30 micrograms/milliliter of fibronectin in double distilled water [1] and add 100 microliters of the fibronectin solution to each well of a new 96-well plate [2].
2.8.1. Talent diluting fibronectin in water, with fibronectin container visible in frame
2.8.2. Talent adding solution to well(s), with fibronectin solution container visible in frame
2.9. After a 45-minute incubation at room temperature, wash the wells with fresh DMEM as demonstrated [1].
2.9.1. Well(s) being washed, with medium container visible in frame
3. Induced Pluripotent Stem Cell (iPSC) Culture Maintenance 
3.1. Two days before setting up an iPSC (eye-P-S-C) culture, seed mouse embryonic fibroblasts at a 2.4 x 104/square-centimeter density in complete cell culture medium into each of two wells of 6-well cell culture plates [1-TXT] and place the plates in the cell culture incubator [2].
3.1.1. WIDE: Talent adding cells to well(s), with medium container visible in frame TEXT: See text for all medium preparation details
3.1.2. Talent placing plate into incubator
3.2. To set up an iPSC culture, warm a stock solution of cryopreserved iPSCs in a 37-degree Celsius water bath [1]. 
3.2.1. WIDE: Talent placing vial into water bath
3.3. When the cells have just thawed, clean the vial with 70% ethanol [1] and place the cells into a biological safety cabinet [2].
3.3.1. Talent cleaning cells, with ethanol container visible in frame
3.3.2. Talent placing vial into BSC
3.4. Using a 1000-microliter pipette, transfer the cells drop by drop into a sterile, 15-milliliter conical tube containing 5 milliliters of pre-warmed cell culture medium [1-TXT].
3.4.1. Talent adding cells to tube, with cell vial and medium container visible in frame TEXT: e.g., mTeSR1
3.5. Collect the cells by centrifugation [1-TXT] and resuspend the pellet in 4 milliliters of fresh cell culture medium [2].
3.5.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 304 x g, RT
3.5.2. Shot of pellet if visible, then medium being added to cells, with medium container visible in frame
3.6. Then plate 1 x 105 cells into each of two wells of the mouse embryonic fibroblast-seeded 6-well plates [1]. 
3.6.1. Talent adding cells to well(s)
3.7. After seeding, supplement the cell cultures with 10-micromolar of the ROCK inhibitor Y-27632 (Y-two-seven-six-three-two) [1] and place the plates in the cell culture incubator for 4-5 weeks [2].
3.7.1. Talent adding ROCK inhibitor to well(s), with ROCK inhibitor container visible in frame
3.7.2. Talent placing plate into incubator
3.8. When the cells reach 70-80% confluency, treat each culture with 1 milliliter of 0.5-millmolar EDTA (E-D-T-A) for 3-5 minutes at room temperature [1].
3.8.1. Talent adding EDTA to well(s), with EDTA container visible in frame Videographer: Important/difficult step
3.9. When the cells have detached, split the cells at a 1:4 ratio in fresh cell culture medium [1] and plate the cells in each of the four remaining wells of the 6-well plate under feeder-free conditions [2].
3.9.1. Talent adding medium to cell(s), with medium container visible in frame Videographer: Important/difficult step
3.9.2. Talent adding cells to well(s) Videographer: Important/difficult step
3.10. Then return the plates to the cell culture incubator [1-TXT].
3.10.1. Talent placing plate into incubator TEXT: Split cells every 2 d
4. Cell Confluence Characterization 
4.1. To assess the effects of the different coatings on cell confluence, after at least 1 month of culture under feeder free conditions [1], use disposable counting slides to count the cells from each culture with an optical microscope [2].
4.1.1. WIDE: Talent taking plate out of incubator OR Talent placing plate onto bench
4.1.2. Talent counting cells
4.2. Dilute the cells to a 1 x 104 cells/200 microliters of medium concentration [1] and seed the cells in triplicate into each of three wells of one covering-coated 96-well plate per condition [2].
4.2.1. Talent adding medium to cells, with medium container visible in frame Videographer: Important step
4.2.2. Talent adding cells to well(s) Videographer: Important step
4.3. When all of the cells have been plated, place the plates in the cell culture incubator for 24 hours [1].
4.3.1. Talent placing plate(s) into incubator
4.4. The next day and every day for the next 5 days thereafter, perform automated imaging of the cells, using the auto-contrast and auto-exposure settings for optimal visualization [1].
4.4.1. Talent loading plate onto imaging system 
4.5. To evaluate the changes in focus due to the light refraction at the border of the wells, set the Analysis settings to confluence analysis [1-TXT] to apply a mask of 60-, 80-, or 100% per well [2] and use the different mask analysis settings to analyze the cell confluence at each time point [3].
4.5.1. SCREEN: 2020-05-15 16-13-09 CC: 00:52-00:57 TEXT: See supplemental files for full imaging parameter setup details
4.5.2. SCREEN: 2020-05-15 16-13-09 CC: 02:18-02:24
4.5.3. SCREEN: 2020-05-15 16-13-09 CC: 02:47-03:15 Video Editor: please speed up 
4.6. To compare the overall differences of the different coating conditions, use the sample data to perform the Student’s paired-sample t-test [1], reporting the quantitative results as the mean changes in confluence [2] plus or minus the standard error of the mean [3].
4.6.1. Talent at computer, analyzing data, with monitor visible in frame
4.6.2. LAB MEDIA: Figure 1A without MASK 60% text Video Editor: please emphasize data lines
4.6.3. LAB MEDIA: Figure 1A without MASK 60% text Video Editor: please emphasize standard deviation bars
5. Cytoskeletal Microfilament Characterization 
5.1. For characterization of the cytoskeletal microfilaments, first fix the cells with 100 microliters of 4% paraformaldehyde in PBS per well for 10 minutes at room temperature [1] followed by two, 10-minute washes in 200-microliters of PBS per wash [2].
5.1.1. WIDE: Talent adding PFA to well, with PFA container visible in frame Videographer: Important step
5.1.2. Talent adding PBS to well(s), with PBS container visible in frame Videographer: Important step
5.2. Add 100 microliters of 5% bovine serum and 0.1% Triton in PBS to each well for 1 hour at room temperature to block any non-specific binding [1] and wash the samples with two, 10-minute PBS washes as demonstrated [2].
5.2.1. Talent adding blocking solution, with blocking solution container visible in frame
5.2.2. Talent adding PBS to well(s), with PBS container visible in frame
5.3. After the second wash, add 100 microliters of phalloidin-conjugate working solution per sample for a 1-hour incubation at room temperature [1] followed by two, 10-minute washes in PBS [2].
5.3.1. Talent adding solution to well(s), with solution container visible in frame
5.3.2. Talent adding PBS to well(s), with PBS container visible in frame
5.4. Next, stain the nuclei with Hoechst 33342 (hookst three-three-three-four-two) diluted to a 1:10,000 concentration in PBS for 10 minutes at room temperature [1] followed by two PBS washes [1].
5.4.1. Talent adding dye to well(s), with dye container visible in frame
5.4.2. Talent adding PBS to well(s), with PBS container visible in frame
5.5. After the second wash, rinse the cells with water [1] and let the plates dry under a chemical hood [2].
5.5.1. Well(s) being rinsed
5.5.2. Talent placing plate in hood
5.6. When the wells have dried, cover the cells with 100 microliters of an appropriate mounting medium per well [1] and locate the cells on a laser-scanning confocal microscope equipped with a white light laser source and a 405-nanometer diode laser at the appropriate excitation and emission wavelengths [2].
5.6.1. Talent adding medium to well(s)
5.6.2. Talent placing plate onto microscope stage
5.7. Then select the 40x oil-immersion objective [1] and acquire sequential confocal images of the cells [2-TXT]. 
5.7.1. Talent selecting objective
5.7.2. LAB MEDIA: Figure 2 TEXT: Use same laser power, beam splitters, filter settings, pinhole diameters, and scan mode for all samples


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.8., 3.9., 4.2., 5.1.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.8., 3.9.



Results
6. Results: Representative Analyses of Cell Confluence on Differently Coated Vessels

6.1. Phalloidin staining allows visualization of the degree of cell adhesion to the surface of a vessel [1] and, specifically, the coating used for the vessel [2].

6.1.1. LAB MEDIA: Figure 1
6.1.2. LAB MEDIA: Figure 1 Video Editor: please add/emphasize labels at top of each image column

6.2. Cells that are adherent to a coating demonstrate clearly visible cytoskeletal microfilaments instead of collapsed microfilaments [1]. Brightfield imaging also allows imaging of the level of adhesion of the iPSCs to the coated surfaces [2].

6.2.1. LAB MEDIA: Figure 1 Video Editor: please emphasize red filaments in fluorescence images
6.2.2. LAB MEDIA: Figure 1 Video Editor: please emphasize brightfield images/cells in brightfield images

6.3. iPSCs seeded on laminin demonstrate a high rate of cell proliferation in a linear fashion over time [1] compared to other coatings [2].

6.3.1. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize red LN-521 data lines
6.3.2. LAB MEDIA: Figures 3A-3C

6.4. Cells seeded on basement membrane matrix [1], vitronectin [2], and human fibronectin, in contrast, exhibit a linear proliferation rate in the first 96 hours [3] with an increased slope in the confluence curve during the last 24 hours independently of the mask used [4].

6.4.1. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize blue Matrigel data lines up to 96 h
6.4.2. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize green Vitronectin data lines up to 96 h
6.4.3. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize pink Hu-Fibrinogen data lines up to 96 h
6.4.4. LAB MEDIA: Figures 3A-3C Video Editor: please emphasize blue, green, and pink data lines from 96 to 120 h

6.5. As the initial difference at 24 hours for the different coatings can be due to differences in cell attachment, cell growth can be normalized to the 24-hour data for the later time points [1].

6.5.1. LAB MEDIA: Figures 3D-3F

6.6. As observed, no differences exist in terms of confluence among the different coatings [1], suggesting that the differences observed with in the laminin-coated cultures are most likely due to an increased ability of the iPSCs to adhere to this coating when passaged [2].

6.6.1. LAB MEDIA: Figures 3D-3F Video Editor: please add “n.s.” texts over each set of data lines or otherwise emphasize lack of significant difference between data lines
6.6.2. LAB MEDIA: Figures 3D-3F





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Claudia Compagnucci: This study may contribute to the development of standardized methodologies for culturing iPSCs and may aid in their future possible use in clinics [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

7.2. Claudia Compagnucci: We are currently investigating the biology of the major cell surface receptors that mediate cell-ECM contacts and that may be responsible for the maintenance of their self-renewal ability [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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